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20§§Lon the judgment) when its relevance decreased and when its sources'
credibility decreased. Four discounting models were examined and rejected,
although by estimating parameters from part of the data and fitting the re-
mainder, one model could be acceptably modified to account for the data.
Discounting was a multiplicative rather than a subtractive process and the
sameprocess apparently accounted for both the acceptability judgments and
the probability assessments, which were virtually identical. In the second
experimenc, participants received three pieces of information about the
potential negative effects of constructing nuclear power plants on a number
of potential sites. For each site, participants revised their judgments
about the favorableness of the site after each of the three pieces of nega-
tive information. Again, discounting was obtained as a function of the
credibility of the information sources and a form of 'conservatism' was
obtained; regardless of the source and the content of the message, the
amo:n: of revision decreased from the first to the second to the third
revision.
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Information Relevance, Content, and Source Credibflity

In the Revision of Opinions]

There has been of late a good deal of interest in how people utilize
information to revise their opinions about the truth of hypotheses when the
information source, and therefore the information itself, is not wholly
credible or reliable. The focus has been upon the degree to which people's
revisions of their subjective probabilities conform to the prescriptions of
the Bayesian Hierarchical Inference model, the normative model for revising
prior opinion in light of the implications of new data when the implications
have been discounted to allow for the lack of credibility of the source
(Gettys & Wilke, 1969; Peterson, 1973; Schum & DuCharme, 1971).

Formally, the Bayesian model begins with prior opinion being represented
as a ratio of the probability that the hypothesis in question is true to the
probability that it is not, Ei%l. After observation of a datum (information)
this prior probability ratio?(gg, is multiplied by a discounted 1ikel{ihood
ratio, A, which incorporates the probability that the datum is accurate and
what it means for the hypothesis if it is and the probability that the datum
is not accurate and the implication of that for the hypothesis,

A = PD*|H) = P(D*|D) P(D|H) + P(D*]D) P(D|H)
P(D*|H) P(D*|D) P(D|) + P(D*|D) P(D|F)

where D* is the reported datum, D and D are the truth or falsity of the report,
and H and H are the truth or falsity of the hypothesis. The revised opinion

*
is a ratio of the posterior probabjlities, a = E%%*%:% = A % (Schum &

DuCharme, 1971).
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Research comparing unaided human opinion revision with the prescriptions
of the model suggests that people do indeed discount noncredible data but
the normative model probably is not an accurate description of how they do it
(e.g., Peterson, 1973). An alternative, descriptive, model is in order. Two
simple, straightforward descriptive alternatives have been suggested, one by
Snapper and Fryback (1971) and another by Gettys, Kelly, and Peterson (1973).
The Snapper and Fryback model hypothesizes that people use a discounted like-
lihood ratio in their revisions, but that instead of being the complicated
discounting procedure prescribed by the Bayesian model, it is merely the like-
1ihood ratio, L, that they would use if the source were 100% credible multiplied
by the credibility, r, of the source, i.e., 9 = (Lr) - The Gettys et al.
model states that people revise as though the source were 100% credible and
then they reduce the posterior probability ratic by some amount in order to
reflect their lack of confidence in the data--the amount of reduction is
determined by multiplying the posterior by (perhaps, but not necessarily) the
source's credibility, r, i.e., &r = Lno. Supporting evidence for the two
models is presented in the articles in which they were proposed.

The major difference between these two models is the hypothesized order
in which revising and discounting operations take place and the locus of the
discounting. Snapper and Fryback hypothesize that the l1ikelihood ratio is
discounted first and that it then is used in the revision. Gettys et al.
hypothesize that the revision takes place first and then the posterior opinion
is discounted. Additionally, Snapper and Fryback specify that the "discounting
factor", as we shall call it, is the source's credibility, r, while Gettys

et al. do not make this restriction--although their data suggest it. For ease
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of exposition we will henceforth refer to these two models as the "r-multi-
plicative models".

There is another plausible simple descriptive model for discounting--one
that is a variation of the previous two. It is that instead of the discounting
process being multiplicative, it is subtractive. That is, people reduce either
the likelihood ratio or the posterior probability ratio by merely subtracting
some amount that reflects the degree of non-credibility of the information.

We will cail this the subtractive model. The first purpose of the present
research is to examine the adequacy of these discounting models: Is discounting
multiplicative or subtractive and if it is the former, is r the multiplica-

tive factor?

We should also point out that there is a large body of research in
social psychology which is conceptually related to the question of how people
revise their opinions, the research on attitude change. In this work the
focus has been on the conditions that promote more or less attitude change
rather than upon the congruence of the change with the prescriptions of a norma-
tive model. However, if attitudes are opinions just as subjective probabili-
ties are, it seems reasonable to speculate that similar mechanisms might
underlie the revisions of both. To see if this is indeed the case, attention
should be directed te exploring the similarities among different kinds of
opinion revisions with the goal of obtaining a broader view of the revision
process. The second purpose of the present research is to make a beginning

in this direction.
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Experiment 1

In this first experiment the participants were asked to evaluate hypothetical
Job candidates. There were two experimental conditions, each with a separate
group of participants. In the first, participants assessed the "probability
of success" on a particular job for each candidate, and in the second condition,
participants rated the "acceptability" of each candidate for the particular
job. This second condition yields evaluative responses of the kind traditionally
obtained in attitude research.

Both conditions used identical sets of information. Each candidate for
a particular job was described as having some personality trait or character-
istic that had been assessed by some outside agency. This trait varied in
its relevance to the job and the agencies varied in their credibility, where
the latter was defined as the percentage of times in the past that the source
had provided accurate information. Relevance and credibility are variables
that have been shown to be important in attitude change research (e.g., Hovland
and Weiss, 1951; Hi11, 1963; Choo, 1964).

Method

Experimental materials consisted of hypothetical "referral reports" in
which applicants for one of three jobs (Driver Education Teacher, Journalist,
or Social Worker) were described as having an attribute that was of one of
three degrees of relevance (high, medium, or low) to job performance. The
referral reports supposedly came from personnel agencies (sources) that had
differing degrees of credibility as a result of their past records of accurate

evaluations (100%, 75%, 50%, 25%). The 3 jobs x 3 relevance levels x 4
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credibility levels = 36 hypothetical referral reports, 1 for each of 36
hypothetical applicants. Each report constituted a page (Fig. 1) in a booklet
that was given to each participant in the experiment; the pages of each

booklet were scrambled to control for presentation order effects.

The three levels of relevance of the applicant attributes for each job
were, for the Driver Education Teacher, (high) Perceptual accuracy--speed
and depth perception, (medium) Ability to solve abstract theoretical problems,
and (low) Artistic ability; for the Journalist, (high) Verbal ability, (medium)
Arithmetic ability, and (low) Musical ability; for the Social Worker, (high)
Sensitivity and compassion, (medium) Memory--especially for numbers, and
(1ow) Knowledge of art history. The hypothetical applicants all were given
favorable evaluations in the reports in order to hold favorableness constant.
Selection of the attributes and specification of the relevance levels
were determined before the experiment. Twnety persons (from the same popula-
tion as the experimental participants) used 5-point scales to rate a large
number of personal attributes in terms of their importance for performance
of each of the three jobs. The three attributes that received the greatest
level of agreement about being of high, medium and low importance (relevance)
for a job were selected for use in the experiment. Then, in the experiment
proper, participants made similar ratings at the end of the session. In
cases where individual participants gave reversed judgments (e.g., they rated

a characteristic as low that the earlier group had rated as high), their
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responses were analyzed in terms of their own judgments.

Probability Condition. In the first condition of the experiment, the parti-

cipants read each referral report and estimated the probability that the
applicant would succeed in the job. Estimates were made by marking a 100-
point scale that was printed on the page below each report. The instructions
explained that«) on the scale meant that the applicant definitely would fail,
100 meant that he or she definitely would succeed, ,50 meant that one really
could not tell one way or the other, and that in-between numbers meant in-
between degrees of certainty of success or failure. Thirty-four college
students were paid $2.00 each for participation.

Acceptability Condition. The procedure for the second condition of the experi-

ment was the same as for the first except that the participants were asked to
use the 100-point scales to evaluate the acceptability of each applicant for
the job. The 0 point was to indicate total unacceptability and 100 indicated
total acceptability. Thirty-six college students were each paid $2.00 for
participating.

Predictions. On the basis of the attitude change literature, it was expected
that the less relevant the information was to the occupations in question,.
the more it would be discounted and that the assessed probability of success
and the judged acceptability of the applicant would decrease as a function of
decreased relevance. And, on the basis of both the attitude change literature
and the decision literature it was expected that, for each level of relevance
of the information, assessed probability and judged acceptability would
decrease as a function of decreased source credibility., Moreover, if there

is a mechanism for discounting irrelevant and/or unreliable information,
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and if it is common to different kinds of dependent variables, then the
results for assessed probabilities and judged acceptability would be expected
to be highly similar.

The first test of the descriptive models consists of seeing whether
discounting is subtractive or multiplicative using Anderson's analytic
techniques (1971). These involve both graphing the deta for visual inspection
and subjecting them to analyses of variance. If discounting is subtractive
the visual inspection should show parallel lines. The main effects of the
analysis of variance should be significant but the relevant interaction
should be nonsignificant. If discounting is multiplicative the visual inspec-
tion should show converging or diverging lines. The main effects of the
analysis of variance should be significant and the relevant interaction also
should be significant. If the process is purely multiplicative with no other
component, reanalysis of the data under a log transform should eliminate the
previously significant interaction.

[f discounting proves to be multiplicative, the next step is to see if
source credibility, r, is the proper multiplicative discounting factor. A
test of this is afforded by the fact that for some of the hypothetical appli-
cants the sources were represented as 100% credible. Participants' probability
assessments for these cases can be regarded as a revision of some unknown
prior opinion using some unknown but undiscounted Tikelihood to obtain the
known (the observed assessments) undiscounted posterior opinions. That is,
in the equations for the r-multiplicative models r = 1.00. As can be seen
from the equations presented earlier for both of these models, when r = 75,

50%, or 25% the observed assessments should be 75%, 50%, or 25% of what they
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are for 100%. So, for a given level of relevance, knowing the mean observed
assessment for when the source is 100% reliable makes it possible to compute
what the assessment ought to be for the other three levels of reliability if
either of the two multiplicative madels is correct.
Results

Probability Condition. In Fig. 2, for each job.the mean probability assess-

ments are plotted against information relevance for each level of source credi-
bility and in Fig. 3 they are replotted with source credibility as the indepen-
dent variable. Looking at Fig. 3, if the influence of the information on
assessed probability decreases with decreasing relevance the curves for the
highly relevant information should be highest, the curves for the low relevance
information should be lowest, and the medium relevance curve should be between
the other two; which is indeed the obtained order although fhere are small
differences in the heights of the curves for the different jobs. If infor-
mation is discounted as a function of source credibility the curves should

decline from left to right, which they do.

[f discounting due to source credibility is subtractive, the curves
should be parallel and if it is multiplicative, the curves should converge
from left to right; they appear to converge but it is difficult to tell
merely by visual inspection.

The assessments were subjected to a 3 x 3 x 4 (jobs x relevance x source

credibility) analysis of variance. There was no significant main effect for
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jobs, F (2,66) = .148, but then none was expected. There was a significant
jobs x relevance interaction, F (4,132) = 4.83, p < .001, resulting from the
experimenters' failure to make the three levels of relevance precisely the
same for all three jobs (see Fig. 3); the interaction is of no substantive
interest.

The important results are the significant main effects of relevance,

F (2,66) = 87.31, p < .001, and source credibility, F (3,99) = 82.43, p < .001,
and the relevance x source credibility interaction, F (6,198) = 8.43, p < .001.

The main effect for relevance confirms that the left-to-right decreases
of the curves in Fig. 2 and the differences in the elevations of the curves
in Fig. 3 are statistically significant, which means that information is
discounted more as its relevance decreases. The main effect for source
credibility confirms that the differences in the elevations of the curves in
Fig. 2 and the left-to-right decreases of the curves in Fig. 3 are statisti-
cally significant, which means that information is discounted more as its
source's credibility decreases. The significant interaction confirms that
the curves in both figures are not parallel, which means that discounting is
multiplicative, not subtractive.

To assure that the relevance x source credibility interaction is solely
the result of multiplicative discounting the data were transformed into logs
and the analysis of variance was done again. In logs multipiication become
addition and the interaction should no longer be significant. As with the
untransformed data, there was no significant main effect for jobs, F (2,66)
= .11, and there was a significant jobs x relevance interaction, F (4,132)

= 3,68, p < .025. Relevance remained a significant main effect, F (2,66) =
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61.59, p < .001, as did source credibility, F (3,99) = 64.54, p < .001.
But, the relevance x source credibility interaction was no longer significant,
F (6,198) = 1.07. Thus, we can feel fairly confident that this interaction
was attributable to a multiplicative discounting process.

Having eliminated the subtractive model, we turn to the evaluation of
the r-multiplicative models. To do this the participants' probability assess-
ments were converted to ratios and averaged across jobs for each of the three
levels of relevance and each of the four levels of source credibility. These
means are the observed data that are connected by the solid lines in
panel a of Fig. 4. Then for each level of relevance, the mean assessment
for 100% credible sources was multiplied by .75, .50, and .25; these are the
predicted points connected by the dashed lines in panel a of Fig. 4. If
either of the r-multiplicative models is correct in asserting that discounting
consists merely of multiplying the 1ikelihood ratio or the ratio of posterior
probabilities by the credibility of the source, the two sets of points should
correspond for each level of relevance, which they do not. If the models are
correct the obtained curves should all be straight but the curve for the high

relevance information clearly is not.
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If one is willing to make two moderately reasonable assumptions it is
possible to use the Bayesian Hierarchical Inference model to make predictions
for the data in Fig. 4. The first assumption is that the participants all
had .50-.50 prior probabilities about the success of each applicant before
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they read the source's evaluation. The second is that in this experiment
the probability of the report being correct, P(D*|D), is the same for a hit
as for a correct rejection (i.e., the report on the applicant is properly
positive or properly negative) and the probability of the report being wrong,
P(D*{D), is the same for a false alarm as for a miss (i.e., the report is incorrectly
positive or incorrectly negative). Using the same line of thought as was
used to examine the multiplicative models, the first assumption means that
the ratio of the participants' reported posterior probabilities for when the

source was 100% credible, —%—L—% are equal to their likelihood ratios,
P(H|D

_inﬂl, this is because the prior ratio was 1.00 and there was but one, un-
zgglzznted. revision. Of course, we do not know if these inferred 1ikelihood
ratios are accurate in a normative sense but that is not the point because,
using the equation for A given in the introduction, the second assumption
allows us to use them together with the 75%, 50%, and 25% source credibilities
to compute what the posteriors ought to have been for each of these conditions
if the participants were discounting the 100% likelihoods in a Bayesian
manner. These predictions are compared with the observed probabilities (in
ratio form) in panel b of Fig. 4.

At first glance it Tooks as though the Bayesian predictions may fit fairly
well but this is not the case for two reasons. First, for 50% source credi-
bility, the Bayesian model regards all information, whatever its relevance,
as useless and the priors, likelihoods, and posteriors are all .50/.50 = 1.00;
the participants did not do this even though it is intuitively reasonable,
once one knows about it. The observed points, especially for high relevance

are particularly divergent from the Bayesian prediction. Second, for the
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Bayesian model the rate at which discounting occurs as source credibility
decreases is different for different degrees of relevance (because of the
differences in the initial sizes of their 100% credibility likelihoods).
The predicted curve for the high relevance information drops quickly, that
for medium relevance drops considerably less quickly, and that for low relevance
information is almost flat. Indeed, the predicted ordering of the points for
25% source credibility is the reverse of that for 75%. More specifically,
for 75% credibility, the Bayesian mode) predicts an order of high, medium and
low relevance. For 25% credibility the order is low, medium and then high
relevance. The curve for the observed data for the high relevance information
drops quickly, but it does not drop far enough, and never reaches 1.00. And,
while the other two curves for observed data are in the proper general area of
the graph, they are roughly parallel rather than crossing as predicted and,
as a result, the predicted difference in the ordering of the points for 25%
and 75% credibility was not obtained.

Having rejected the subtractive, r-multiplicative, and Bayesian models
we turn to an alternative. This is the Gettys et al. model with the r restric-
tion removed. That is, r no longer just represents source credibility. It
is adapted to represent two discounting factors, relevance and source credi-
bility, with the values of the factors inferred from part of the data and used
to predict the other part. The model is Pa = PpDrDs' where Pa is the assessed
probability of success for a hypothetical applicant, Pp is the posterior proba-
bility that would have been given for that applicant had the referral report
contained completely relevant information from a source with 100% credibility,
Dr is the discounting factor for the actual relevance of the information, and

DS is the discounting factor for the actual source credibility.




Beach et al.
13

To assess the adequacy of the model, consider the case in which Dr and
Ds are both 1.00. When the information is completely relevant and the source
is 100% credible, Pa = Pp‘ Holding Dr at 1.00 the amount that Pa drops as DS
drops to 75%, or to 50%, or to 25% reveals the empirical values of DS for each
of these levels of reduced source credibility. Similarly, if Ds is held at 1.00
the amount that Pa drops as Dr drops to medium or to low reveals the empirical
values of D. for these levels of reduced relevance of the information. Then,
having these values it is possible to use them in the above equation to predict
Pa for all combinations of reduced (75%, 50%, 25%) source credibility and
reduced (medium, low) information relevance--six combinations for each of the
three jobs. The scatterplot of the predicted vs. observed Pa's is given in
Fig. 5 and the inferred values of D, and DS for each job are given in Table 1.
The model consistently under-pr~dicts by an average of .02, but it clearly is

in the ballpark.

Acceptability Condition. Unlike probabilities, ratings of acceptability nhave

no "natural” scale and therefore care must be taken to avoid muddling the group
data by combining ratings from participants who tend to limit their ratings to
one or another parts of the scale. To avoid this, each participant's 36 ratings

were Z-transformed using the mean and standard deviation of his or her own ratings.
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Table 1

Inferred values of Dr and Ds for each job and across jobs

Dr Ds
M L 75% 50% 25%
Driving Teacher .72 .66 .86 .74 .60
Journalist .67 .65 .90 .75 .56
Social Worker .68 .68 .91 7 .62
Mean .69 .66 .89 .75 .59
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In Fig. 6 the mean Z-transformed acceptability ratings for each job are
plotted with relevance as the independent variable and replotted in Fig. 7
with source credibility as the independent variable. There is a striking simi-
arity between these graphs and Figs. 2 and 3. Looking at Fig. 7, the different
elevations of the curves for the different levels of relevance indicate
differential influence of these levels on rated acceptability. The decrease
in the curves from left-to-right indicates discounting as a function of reduced
source credibility. And, the curves appear non-parallel, indicating that
discounting may be multiplicative rather than subtractive.

Analysis of variance confirms these observations. Jobs yielded no signifi-
cant main effect, F (2,70) = 1.54, but relevance, F (2,70) = 394.51, p < .001,
and source credibility, F (3,105) = 153.44, p < .001, were both significant
as was the relevance x source credibility interaction, F {6.210) = 10.42,

p < .001.

Again the log analysis was performed to make sure that the interaction
could be accounted for solely by multiplicative discounting. Relevance was
significant, F (2,70) = 221.23, p < .001, as was source credibility, F {3,105) =
110.00, p < .001, and their interaction was no longer significant, F (6,210) =

The similarity between the results for these two different dependent vari-
ables, assessed probability and rated acceptability, is further supported by
the correlation between their group means for each of the 36 hypothetical
applicants, r = .97 (p < .001), using the Z-transformed acceptability data and
r=.98(p - .001), a=.13(p< .001), b= .86 (p - .001) for the raw (non-
transformed) data. The lack of complete identity between the two variables
in the raw data analysis may be because of the "muddling” of scale-use biases,

described above, resulting in less extreme raw data means.

.44,
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Experiment 2

The first experiment answered the question about subtractive vs. multipli-
cative discounting, showed that in this kind of task the discounting factor
was not equal to r, and showed a high degree of similarity between assessed
probability and the evaluative variable, rated acceptabjlity. However, the
experiment was very simplistic in that it had only one piece of information
and in that the information for each hypothetical job applicant was not
varied, it was always favorable. Moreover, it is possible that by assigning
an explicit numerical value to source credibility the experiment induced more
deliberate and orderly discounting than might otherwise occur. Therefore, in
this second experiment participants were asked to revise their opinions on the
basis of three different pieces of information for each case. The implica-
tions of the information were varied and the source's credibility was quali-
tatively rather than gquantitatively defined.

Method

The experimental materials consisted of "Social Impact Statements" for
each of 216 hypothetical sites that were under consideration as possible loca-
tions for nuclear power plants. Each statement was on a separate sheet and
contained three pieces of information, and a description of the information
source. Each item of information referred to the potential negative impact
of the proposed plant on "the social quality of 1ife" in areas adjacent to
the site. The statements varied in terms of three kinds of social impacts
(Growth and Development, Local Institutions, Local Demography), three levels

of probability that the negative impacts would indeed occur should the plant
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be built (.75, .50, .25), and two levels of source credibility (high, low).

Figure 8 contains an example of an impact statement for a site.

Participants were instructed to imagine themselves to be the member of
the board of directors of an electric utility company. Their task was to
weigh the social implications of possible siting decisions and to pass along
to the board their well-considered judgments about how favorable each site
was for construction of a nuclear power plant. Further, each site they were
to review previously had been reviewed by the appropriate technicians and had
been found to satisfy all technical, legal and ecological requirements.
Therefore, the site was to be seen initially as wholly favorable and then
favorableness was to be revised downward as a function of the three negative
pieces of information in the social impact report. Participants were instructed
to pay particular attention to the kind of information they were receiving,
the message itself, and to the source of the information and how the informa-
tion was obtained by the source.

Favorableness judgments were obtained on 100-point scales located at the
bottom of each statement. The participant placed the pencil point on 100,
read the first piece of information on the statement, revised downward, and
marked the scale. Then he or she read the second piece of information and
further revised and marked the scale, and then did the same thing for the
third message.

The two levels of source credibility were determined before the experiment

by presenting a large number of possible sources to a separate sample of
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persons. Sources were selected that were consistently rated either high or
Tow.

Because the task took quite a while to complete, participants worked on
it for an hour or so on successive days until they completed all state-
ments. There were 29 participants who were college students and who were
paid $15 upon completion of the task.

There are six possible ways to order three items of information. The
three kinds of social impacts, the three probabilities associated with each,
and the two levels of source credibility were presented in all possible orders
which resulted in 216 separate impact statements.
Predictions. On the basis of the results of the first experiment it was
predicted that the amount of revision would be larger for high credibility
sources than for low credibility sources. The amount of revision should
decrease as a function of decreases in the probabilities of the negative
impacts actually occurring. Additionally, because a large number of subjective
probability revision studies have found the first revision to be larger than
subsequent revisions even when the information does not warrant decreasing
revision and in accord with our hypothesis that the same mechanisms may under-
lie various kinds of opinion revision, it was predicted that the first of the
three revisions of each social impact statement would be larger than the
subsequent two, even when the source credibility and message content were
constant for all three revisions.

Results
The difference, D, between successive marks on the favorableness scales

was the dependent variable. There are three of these differences for each of




Beach et al.
18

the 216 impact statements, making a total of 648 for each participant. To
eliminate the effects of response biases (some persons tended to revise a lot
and others only a little) on group data, each participant's D's were Z-trans-
formed using the mean and standard deviation of his or her own set of D's.

Because 648 data points for each participant requires an unwieldly
analysis, the data were reduced by averaging across presentation order for
the three kinds of impacts, three levels of probability, and the two levels
of source credibility, 3 x 3 x 2 = 18. The resulting 18 mean data points for
each participant were then averaged across the group for the data analysis.

Figure 9 shows the mean degree of favorableness revision as a function of
source credibility for each level of probability of the impact's occurrence

for each of the three kinds of social impacts. Clearly the degree of downward
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revision, D, of the favorableness of a site is a positive function both of
the probability that a negative social impact will actually occur if a plant
is built on it, and the credibility of the source that reports the prcbability,
and in addition, it is different for different kinds of social impacts.
Moreover, the lines in the graph appear nonparallel, implying that information
discounting was multiplicative.

An analysis of variance yielded significant main effects for kinds of
social impacts, F (2,56) = 8.01, p < .001, levels of probability F (2,56) =
357.12, p <.001, and source credibility, F (3,84) = 62.36, p < .001. There
was a significant interaction between kinds of impacts and levels of probability,

F (4,112) = 10.85, p < .001, which in Fig. 9 is reflected in the varying
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heights of the lines for the different kinds of social impacts. This inter-
action is of no substantive 1mport§nce. However, the critical result, the
interaction between levels of probability and source credibility was significant,
F (6,168) = 61.00, p < .001, indicating that, here too, discounting was
multipiicative.

As in the previous analyses, the data were reanalyzed under a log trans-
formation to see if the probability x source credibility interaction was
solely attributable to multiplicative discounting. The three main effects
remained significant; for kind of impact F (2,56) = 8.67, p < .001, for levels
of probability F (2,56) = 160.36, p < .001, and for source credibility F (3,84) =
53.28, p < .001. The kind of social impact x probability interaction was non-
significant, F (4,112) = .71. The important interaction between probability
and source reliability remained sighificant, F (6,168) = 2.90, p < .05, but
the proportion of variance accounted for by the interaction in the two analyses
goes from .05 in the first analysis to .004 in the log analysis, a cubstantial
reduction. For all intents and purposes discounting was accounted for ty a
multiplicative process.

To examine the magnitudes of revisions as a function of their being the
first, second, or third revision, each participant's D's were averaged across
kinds of social impacts for each of the three revisions. The three levels of
revision order, the two levels of source credibility, and the three levels of
probability yield 3 x 2 x 3 = 18 mean data points for each of the 29 partici-
pants, which were then averaged across the group.

Fig. 10 shows the mean degree of favorableness revision as a function of

revision order for each level of probability for both high and low credibility

et

Fy




Beach et al.
20
sources. The first revision appears to be greater than the second which is,
with the exception of .25 for high credibility sources, greater than the third.
The differences, in some cases, are small but they are significant. An analysis
of varfance yfelded significant main effects for revision order, F (2,56) =
10.2, p < .001, source credibility, F {1,28) = 70, p < .001, and probability
F (2,56) = 376, p < .001. There was a significant interaction between source
credibility and probability, F (2,56) = 116.6, p < .001, which was also seen
in the previous analysis and that is represented by the differing heights of
the curves in the wwo graphs in Fig. 10. There also was a significant inter-
action between revision order and probability, F (4,112) = 11.6, p < .001 that
can be seen in the figure as a decreasing effect of revision order on D as
probability decreases.
Discussion
The results of both experiments clearly show that, at least for these

kinds of laboratory tasks, discounting of information in opinion revision is
heavily influenced by relevance of the information and by the credibility of
its source. This discounting process seems to be multiplicative, not subtrac-
tive. Moreover, results for the probability variable in the first experiment
show that the discounting factor was not source credibility, r, which disconfirms
the Snapper and Fryback (1971) model, although the model easily could be
altered to omit this restriction. The Gettys, Kelly, and Peterson (1973)
model is not disconfirmed by these results because it does not demand that r
be equal to source credibility and indeed it was possible to fit part of the
data with this model by inferring the necessary discount factors from another

part of the data. Unless future research can find a systematic 1ink between
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the size of the discounting factor that people use and reasonable situational
variables, particularly source credibility, it means that the factor will
always have to be empirically inferred from the data for each application of
the model--a requirement that makes the model less valuable than could be
desired. (This criticism also would apply to a liberalized version of the
Snapper and Fryback model.) Note, however, that the present results do not
speak to the other difference between the two models--whether it is the like-
lihood ratio or the posterior probability ratio that is discounted, although
in using the Gettys et al. model we assumed that it was the latter. This is
a potentially important practical and theoretical point that deserves further
attention.

The second experiment demonstrates that source credibility need not be
quantitatively stated for its effects to be seen in opinion revision. Also,
when a series of revisions is required for a single hypothesis the amount of
revision decreases, albeit only slightly, from one revision to the next even
though objectively, the implications of the information remain constant. It
is not clear whether this decrease is 'conservatism' of Bayesian fame, whether
it is merely some sort of anchoring effect as discussed by Tversky and Kahneman
(1974), or whether they all three are the same thing. But having obtained it
in a revision experiment in which subjective probability was not the dependent
variable means that any explanation cannot be limited to probability revisions
alone; the explanation must be general enough to encompass other kinds of
opinion revisions as well. Indeed, the similarity in results between accepta-
bility and probability response variables in Experiment 1 and between the con-

servatism result in Experiment 2 and the large literature on that topic, suggests
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that subjective probability revision and other kinds of opinion revisions have
more in common than just similar mechanisms--they may be exactly the same
thing. If there is identity and if revisions do not follow the laws of
probability, for which there is ample evidence (Slovic & Lichtenstein, 1971,
Tversky & Kahneman, 1974), then the special place of normative probability
theory in decision psychology becomes precarious. If there is identity and
if revisions of subjective uncertainty play a role in unaided decision making,
even if they do not conform to the dictates of probability theory, it may
prove profitable to broaden the investigation of this uncertainty, and
related opinions, by linking decision research with attitude research. This
linkage might put a little life back into both areas of endeavor and lead to

the development of a comprehensive theory of opinion and opinion revison.
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Figure Captions

Figure 1. An example of a 'Referral Report" for Experiment 1.

Figure 2. Mean assessed probability of success as a function of
information relevance for each level of source credibility for each job.

Figure 3. Mean assessed probability of success as a function of source
credibility for each level of information relevance for each job.

Figure 4. Predicted (p) and observed (o) posterior probability ratios
as a function of source credibility for each level of information relevance
(H, M, L) for the r-multiplicative models and the Bayesian model.

Figure 5. Predicted and observed discounted posterior probabilities
for the Gettys et al. model with the r restriction removed.

Figure 6. Rated acceptability as a function of information relevance
for each level of source credibility for each job.

Figure 7. Rated acceptability as a function of source credibility for
each level of information relevance for each job.

Figure 8. Exampie of a "Social Impact Statement" for Experiment 2.

Figure 9. Mean D as a function of source credibility for each level of
probability of a negative social impact for each kind of social impact.

Figure 10. Mean D as a function of whether the revision was first,
second or third (revision order) for each level of probability of a negative

social impact for high and for low source credibility.




